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Title: 



Attorney Docket: 8498-000004/CO : ' 



Commissioner for Patents 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 



SUPPLEMENTAL AFFIDAVIT OF KAZUHIRO NISHIKAWA TRAVERSING 
REJECTION UNDER 37 CFR 1.132 



Sir: 



-V. r'- 



I, Kazuhlro NISHIKAWA; sfate 'as follbws: 

1. I graduated from Toyama University in 1982 with a bachelor's 
degree in Light Metal Engineering. -V : " 

2. In 1983, 1 started worWriglforAISIN'.KEIKINZOKU CO., LTD. as an 
engineer in the Technical Deyejopment ^Department. My current position is 
Deputy General Manager of Production Control Department. 
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3. I am an inventor of the subject matter claimed In the above- 
identified patent application. 

4. The claimed Invention Is directed to a wear-resistant aluminum 
alloy or extruded product that Is excellent in caulking properties. 

5. The composition of the aHoy and extruded product of the claimed 
invention includes 0.1 to 0.39 wt% of Mg, 3.0 to 6.0 wt% of Si, 0,01 to 0,20 wt% 
of Cu, 0.01 to 0.5 wt% of Fe, Oibtto^O^S wt%L6f Mn, 0.01 to 0.5 wt% of Cr, less 
than 0.02 wt% of 2n ( and the remainder being Al and unavoidable impurities. 

6. The wear-resistant aluminum ;alloy and extruded product having 
the composition of paragraph 5 arejsultable for use in automotive break parts for 
which wear resistance to sliding parts iandTaViscosity during plastic deformation 
such as caulking are required. UU: o.'O'o 

7. To evaluate raulklngiprppertiesipf the alloy or extruded product, the 
calculation of a critical upsetting ratio ..may r be, used. The critical upsetting ratio 
occurs when mlcnocracks develop tfuringicompression of th* alloy or extruded 
product. , ; ..i.v 

8. The critical upset^gjrMd-:of^tb^alloy and extaded product of the 
claimed invention Is greater than or equ^l to 43 t % .g 

9. The composition* -ofklthje^ dainied invention aJso satisfies the 
numerical expression 0.79-(wt%j of * Mn)v ^:0.26-(wt% of Mg) £0.22, which 
significantly affects the critical upsetting ratiojas shown in Figure 4 of the present 
application. . : -^s^d^^^u^ u . 

•£t 2; f i/J"! 5 fij ; ^Vjpjfcir 
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10. The coefficients 0.79 (Mn). and 0,26 (Mg) were calculated using a 
multiple regression analysis of the relationship between the critical upsetting ratio 
as an evaluation item of caulking properties and the alloy components. 

1 1 . The critical upsetting ratio Insignificantly affected by the Mg oontent 
and the Mn content in the dalmed ranges of 0.1 to 0.39 wt% and 0.01 to 0.15 
wt%, respectively. 

12. Referenoe Figure 1 (attached at Exhibit A) shews the relationship 
between the expression 0.79:(wt%; : of.^;M of Mg) using the 
coefficients calculated using the multiple regression analysis and the critical 
upsetting ratio (%). ( ; ; - :: - 

13. As can be seen in Reference. Figure 1 , the horizontal axis Indicates 
the value of 0.79-(wt% of Mn)+0.26-(wt% of Mn), and the vesical axis indicates 
the critical upsetting ratio (%). -., ; : Aun^---''U,;~.v 

14. The plot numbers-shown in Reference Figure 1 indicate Nos. 1 to 
10 shown in Figure 1 of the present application, , and supplemental data Nos. 11 
to 18 as comparative examples. .< ■ 

15. The supplemental d^^Nos;?;.:!^ to 18 were selected from the 
ranges disclosed in the cited reference J R 09-176769 (769). 

1 6. The alloy I of JP 769 (No, ; ? iri Table 2-1 ) contalr s Mg in an amount 
of 0.40 wt%, which is greater to a {small extent than the upper limit (0.39 wt%) for 
Mg of the claimed invention, and contains .Mn in an amount within the range of 
the claimed invention. Therefore, alloy I of JP '769 (No. 9 in Table 2-1) Is the 
prior art closest to the present invention; «yx •; , 
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17. Reference Figure . 2. 'jattached\as Exhibit B shows the alloy 
compositions and the critical upsetting ratios of the supplemental data Nos. 11 to 

18, ' : ."''/;• •••'" r ' 

18. As is dear form Reference -Figure 1, alloy Nos. 1 to 6. 8 and 9 
according to the claimed Invention and the supplement data Nos. 11 to 18 
(comparative examples selected from JP '7$9) clearly belong i o different groups. 

19. When the value, indicated; by the Horizontal axis is x and the value 
indicated by the vertical axis is y. - alloy , Nos ; 1 ; to 6, 8 and 9 according to the 
claimed Invention belong to a first group, approximated by y •= -100.46x + 65.55 
(R 2 =0.84. linearly approximated statistically), ; and the supplemental data Nos. 11 
to 18 belong to a second group approximated by:y ■ -13.40* + 43.68 (R 2 *=0.50. 
almost linearty approximated statistically).; / ; i c 

20. The minimum .jjp^tUng^^i'qf^th^llo^s according to the claimed 
Invention shown in Figure :4 x In this case, the value of 
0 J9xMn+0.26xMg is 0.22 (upper.Iimjt).; p , ; , 

21. In contrast, the supplemental.. -data; Nos. 11 10 18 which were 
selected from JP'769 have a value ^^(^..p$Mn) +0.26(wt% of Mg) of more 
than 0.22, as shown In Referen?e.pgurei1: ... . .,. 4 

22. Supplemental datarNo:^ ; 6^wasVprepared to coincide with alloy I of 
JP 769 (No. 9 in Table 2-1), but differ^ifrbm. the alloy I of JF 769 as to the Si, 
Fe. and Ti content by 0.02 wt%: j ( Thlsis the difference between the amount of 
component added when adding each;<componen.t;Jo pure aluminum and casting 
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an aluminum alloy and tha amount of component determined by analyzing the 
produced aluminum alloy. 

23. The supplemental data Noe.- iB-18 : contain a Mrj content that la /ust 
slightly outakfe of tha dslmed range of 0,39 wt%; 

24. Supplemental data' tNos.- 16 to '18 was prepared aa data 
representing JP '760. Tha Mg and Mn ranges of the experimental data Nos. 17 
and 18 were almost tha same ae those of the experimental <teta No. 16. On the 
other hand, tha SI content was Increased In the order of No. 16. (SI: 4.04 wt%), 
No. 17 (Sh 4,62 wt%), and No. 18 (fili 4.88 wt%). 

25. Swprtalngly. critical upsetting rattoe of the experimental data Nos. 
16 to 18 are smaller to a large extant than the value (43% orrrore) defined In the 
claimed invention, as shown In Reference Figure 1 . 

26. Quite unexpectedly, even though the comparative alloy Nos. 1 1 to 
18 that were taken from the alloysrdtaolossd JF* 769, and in particular alloy Nos. 
16-18 have a Mg oontent that Is very close to the claimed range of 0.39 wt%, 
only the critical upaetttng ratio of the oWmed combination fa greater than or equal 
to 43%. •• ; ^Zf-^C 

.. ...•:.;'!. f> 3fi ijiO x-.v. r 

S,.^! ':.•.?,!.'. Respectfully submitted, 

/ < . . ^ . ifc,' «, ... -* 

Data : Tft/v/. ^^^E^SjiUlP faMfa* 

/ ; ",: v . ; • ;; Kteuhiro nishikaWa 



2007 08/01 11:30 FAX 03 5209 7625 : 'j rt^-' 1 3 □ - □ 5 H K'^ 3 5 ' A 5* 3 + HARNESS ©016/023 

♦ ><■ JUL 30. 2007 3: 59PM HARNESS DICKEY PI EIIC... . NO. 562 ?. 15 





NO. 


COMPONEHTS {%) 




OfcETICAL 
UPSETTING 
KATIO(%) 


si 


Fe I 


cu ; 






Mg' 


• Cr 


Zn 


GO 

Si 

o 
o 


11 


3.85 


0.28 


0-;l5;:; 




•v0,;1.6, 


0.51 


C.15 


0 . 01 


4u - o 


12 


4.96 


0.29 


0.26 


0.04 


0.24 


0.61 


C.14 


0.00 


39 • 4 


13 


2.91 


1.06 


0.14.. 


,0.03 


0.20 


0.62 


C-10 


A <\1 




14 


4 » 11 


f\ *t ft 

0 .29 


0.96 


6.03' 


0.18 


C-58 


C.1G 


u - ui 




IS 


4.59 


0.30 


0.15 


0.03 


0.11 


0.60 


c.ic 


n m 

U • \J JL 


.J V » «? 


16 


4.04 


0.30 


0-15 




JD.19„ 


' 0.40 


CIS 


0,01. 


40.1 


17 


4.52 


0.29 


0.16.; 


;o;.'04 


?C 0h8'" 


0- 40 


(.15' 


0.01 


40.6 


IB 


4.98 


0.28 




, 0 ,,Q3 ; 


,0.20 


0.41 


( -10 


0-01 


•39-6 













